A patient with orthostatic hypertension of neurogenic origin is reported. The Schellong and head-up tilt tests produced a sudden moderate to markedincrease of the blood pressure, but the plasma renin activity and plasma aldosterone level showed a normal response. The cold pressor test also produced a moderate to marked increase of the blood pressure. Pharmacological cardiovascular autonomic nervous function tests showeda decrease of parasympathetic tone and denervation hypersensitivity of the sympathetic nerve terminals. These findings suggest that the orthostatic hypertension in this patient was mainly due to sympathetic denervation hypersensitivity.
greatly with changes in posture in healthy subjects, and only a modest alteration of the blood pressure is observed on standing (1) . Orthostatic hypotension is common,whereas orthostatic hypertension is far less familiar to clinicians.
There have been only about 1 5 reported cases of orthostatic hypertension associated with nephroptosis (so-called orthostatic renal hypertension) (2, 3) , and there have been few reports concerning patients with orthostatic hypertension whounderwent endocrineand autonomic nervous function testing (4) (5) (6) .
Wetherefore describe a rare case of orthostatic hypertension that was suggested to be of a neurogenic origin from the results of autonomic nervous and endocrine function testing.
CASE REPORT
A 75-year-old womanpresented with the sudden onset of dizziness. This symptomoccurred with changes of posture, both when she stood up and when she lay down. Thus, she had symptoms when she awoke and got up in the early morning and also occasionally whenshe went to bed at night. The duration of the dizziness was typically only a few min, and it quickly disappeared with maintenance of the same position. She had noticed dizziness on occasion for about 2 yr. She had no headache, tinnitus, motor or sensory disturbances. She also had no constipation, diarrhea, or urinary incontinence. A diagnosis of orthostatic hypertension was made at a local hospital and she was admitted to our The peripheral PRA increased from 1.5 to 1.9, 2.0, and 2.5 ng/ml/h at rest and at 5, 15, and 30 min after standing, respectively. Similarly, the plasma aldosterone level increased from 1.5 to 3.8, 3.2, and 4.3 ng/dl. Plasma noradrenaline also increased from 0.16 to 0.16, 0.26, and 0.17 ng/ml. These findings were considered to represent a normal response. In the 60°head-up tilt test, peripheral PRAand plasma adrenaline levels demonstrated a mild increase (0.4-0.6 ng/ml/h and 0.01-0.02 ng/ml). Plasma aldosterone and noradrenaline levels increased from 0.6 to 0.14 ng/ml to 2.9 and 0.34 ng/ml, respectively, but these results were also considered a normal response. A utonomic nervous function tests (Table 2) Various autonomic nervous function tests were performed. The cold pressor test produced a moderate to marked increase of blood pressure, suggesting dysfunction of the sympathetic outflow cocaine and 0. 1 % pilocarpine, were all normal. The gastrointestinal system was normal. Pharmacological autonomic nervous function tests for the cardiovascular systems (7, 8) were performed, as shown in Table 2 . Tanaka et al (7, 8) reported a method for quantitatively determining the sympathetic tone, sympathetic nervous tone, and receptor sensitivity of the a-and^-sympathetic systems from the responses of the heart rate and blood pressure to specific autonomic stimulants and blockers. The procedure was as follows: all drugs were administered intravenously and the heart rate and blood pressure were recorded every 30 s. An initial 0.04 mg/kg of atropine was given, followed by an isoproterenol infusion at 0.004^g/kg/min for 3 min, 0.2 mg/kg of propranolol with 0.5 mg of atropine, a phenylephrine infusion (0.4 /^g/kg/min) for 5 min, and finally a rapid infusion of phentolamine (0.2 mg/kg). The following parameters were calculated from the serial response of blood pressure and heart rate at each step: A, parasympathetic tone ( AP atropine = P atropine -P control); B, ]8-adrenergic system, 1) /3-sympathetic tone ( JP 0 = P atropine -P propranolol), 2) £-sensitivity (P isoproterenol -P atropine/0.004), 3) /3-sympathetic nervous tone ( /3-secretion) = J P £/ 3 -sensitivity; and C, a -adrenergic function, 1) asympathetic tone ( JBP a = BP propranolol -BP phentolamine), 2) a -sensitivity (BP phenylephrine -BP propranolol/0.4), 3) a -sympathetic nervous tone ( a -secretion) = J BP a/ a -sensitivity. In this patient, parasympathetic tone was decreased, /5 -sympathetic tone and /3 -secretion were decreased, and /3 -sensitivity was increased. On the other hand, a -sympathetic tone and a-sensitivity were increased, but a-secretion was still within normal limits despite a slight decrease. These results suggested a decrease in the function of the parasympathetic nervous system and the involvement of the end-organ sympathetic nerves leading to receptor hypersensitivity (denervation hypersensitivity).
DISCUSSION
Orthostatic hypertension was first described by Schneider and Truesdell (1) in 1922, and is defined as an orthostatic increase in the diastolic blood pressure from below 90 mmHg to above this level.
The mechanismis considered to be as follows: excessive orthostatic pooling of the blood in the venous system of lower extremities causes decreased venous return and decreased cardiac output, and reflex stimulation induces overresponsiveness of the sympathetic nerves, resulting in constriction of the peripheral blood vessels and an increase in the diastolic blood pressure. Orthostatic hypertension is not a well known condition, but Streeten et al (3) reported that 181 patients had a recumbent diastolic blood pressure (DBP) below 90 mmHgand standing angiography, but an elongated and dilated abdominal aorta was shown by radioisotope angiography and digital subtraction angiography. However, this lesion was not considered to be responsible for her orthostatic hypertension. Also, the present patient showed no evidence of activation of the reninaldosterone system or of an increase in the plasma noradrenaline level. Pharmacological autonomic nervous function testing showed a decrease of parasympathetic tone and sympathetic denervation hypersensitivity. These changes are suggested to be responsible for the orthostatic hypertension in this patient.
Okazawaet al (6) also reported a case of essential hypertension associated with marked orthostatic elevation of the blood pressure. They suggested that the orthostatic hypertension was due to activation of the intrinsic sympathetic nerves, as demonstrated by an excessive increase of plasma noradrenaline in the head-up tilt and hand grip tests and a good response to^-blockers.
In contrast, the present patient was normotensive, and showedfluctuations in blood pressure only in association with alteration of posture. She had a moderate to marked increase parasympathetic function. These tests demonstrated denervation hypersensitivity of the sympathetic nervous system ( /3 -and, a-adrenergic systems). We thus demonstrated pharmacologically that abnormal excitability of sympathetic receptors was involved in the mechanismof orthostatic hypertension in the present patient. This appears to be the first report of orthostatic hypertension of neurogenic origin, although idiopathic orthostatic hypertension has been described previously (9) .
In conclusion, the present patient with orthostatic hypertension had no functional or organic lesions of the kidneys or renovascular system and no evidence of excessive PRAand plasma noradrenaline secretion. However, pharmacological autonomic nervous function tests demonstrated sympathetic denervation hypersensitivity. From these findings, we suggest that the orthostatic hypertension in this case maybe of neurogenic origin due to sympathetic degeneration.
